The effect of topiramate on tumor-related angiogenesis and on the serum proteome of mice bearing Lewis lung carcinoma.
Topiramate has been used in patients with brain tumors who develop epilepsy. In our previous research we found topiramate could inhibit tumor metastases of Lewis lung carcinoma in C57BL/6 mice. In this study we aimed to assess the antimetastatic activity of topiramate and determine its mechanism of action. After confirming the effects of topiramate on Lewis lung carcinoma in C57BL/6 mice, we assessed the mRNA expression of carbonic anhydrases II and IX, and the vascular endothelial growth factor (VEGF) distribution in tumor tissue. We studied the role of topiramate on primary angiogenesis using a chicken embryo chorioallantoic membrane angiogenesis model, and analyzed the protein profile of serum from mice treated with or without topiramate by two-dimensional electrophoresis. We found that topiramate significantly reduced the primary tumor growth (P<0.05) and the degree of damage to the lung alveoli caused by metastatic tumor deposits. The two-dimensional electrophoresis revealed changes that occurred with topiramate treatment and four down-regulated protein spots were clearly identified as tropomyosin, osteopontin, transthyretin, and serum amyloid A-1. The mRNA and protein expression of serum amyloid A-1, osteopontin and its receptor, integrin α(v)β(3) in tumor tissue were reconfirmed. The results suggest that topiramate has antitumor and antimetastatic effects on Lewis lung carcinoma. Its mechanism of action may be related to its inhibition of angiogenesis by down-regulation of osteopontin, VEGF and carbonic anhydrase II.